Recombinant human voltage-gated skeletal muscle sodium channels are pharmacologically functional in planar lipid bilayers.
Human voltage-gated sodium ion channels are major sites of action for drugs and toxins that modulate cellular excitability, and are therefore key molecular targets for ion channel research, high throughput screening for new drugs, and toxin detection. Protein suitable for these applications must be produced in a functionally active form. We report the successful use of ion metal affinity chromatography (IMAC) to purify C-terminal polyhistidine tagged human skeletal muscle voltage-gated sodium (hSkM1-HT) channels from Sf9 insect cells; hSkM1 channels were pharmacologically functional when reconstituted into liposomes and incorporated into planar bilayer lipid membranes. hSkM1-HT single channel currents activated by veratridine had a conductance of 21 pS and those activated by brevetoxin, 16 pS. Channel activity was inhibited by tetrodotoxin and saxitoxin. This protein is suitable for the development of biosensor and high throughput screening technologies.